Higher plants contain a number of peroxidase isoenzyme genes whose patterns of expression are organ-specific, and are developmentally and environmentally regulated. Several physiological roles for peroxidases have been suggested, such as the removal of hydrogen peroxide, the oxidation of toxic reductants, the biosynthesis and degradation of lignin, the catabolism of auxin and defensive responses to wounding. A number of isoenzymes take part in those functions.
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In horseradish (Armoracziz rusticana), it has been shown that peroxidases consist of more than 30 isoenzymes and isoforms [ 11. We have isolated three cDNA clones (pmCla, C l b and Clc) and five genomic clones (three pmCls, pmC2 and C3) of horseradish peroxidase (HRP) isoenzymes, and found a high degree of similarity between amino acid sequences among five isoenzymes deduced from the nucleotide sequences [2, 3] . Recently we have isolated two more cDNA clones corresponding to the genes pmC2 and C3 (K. Fujiyama, C.
Intapruk and A. Shinmyo, unpublished work). Upon cloning the cDNAs of pmC2 and C3, we prepared an RNA fraction from plant roots and amplified cDNAs specifically using a reverse-transcriptase PCR technique. The determined nucleotide sequences of the clones were identical to the sequences of the genomic clones. Up to now, although the structures of three more isoenzymes (A2, N and E5) have been determined in horseradish using either purified protein or nucleotide sequence analysis of an isolated gene [4-61, these are different from those of our clones, suggesting that horseradish peroxidases are encoded by at least eight genes.
In consideration of (i) the small genome size of Arabidopsis, the smallest in higher plants, (ii) the lower number of isoenzyme components in Arabidopsis than in horseradish, and (iii) the fact that A. thaliana belongs to the same family (Brassicaceae) as horseradish, a study of the function and regulation of each isoenzyme in A. thaliana would be easier and would serve as a better model than in Abbreviations used: HKP, horseradish peroxidase; GU, /?-glucuronidase; CaMV, cauliflower mosaic virus.
horseradish. Thus two genomic DNAs (pmCa and Ea) and three cDNAs clones (prxCa, Cb and Ea) were obtained from A. thaliana [7- 91. All genes consist of four exons and three introns, and the positions of introns disrupting the coding regions were the same in all pm genes in the two plants.
The deduced amino acid sequence encoded by pmCIa was compared with that determined by peptide sequencing [ 101. We concluded that the enzyme may be synthesized as a precursor protein with extrapeptides at the N-and C-termini and is then processed to a mature enzyme. At present, we have not found any role for these extrapeptides in the plant cell.
The In horseradish, wounding enhances the enzyme activity of basic isoenzymes [13] . On the other hand, the activities of neutral and acidic isoenzymes are not changed. When the CACGTG sequence was disrupted, removed or modified, wound induction was not observed. A cDNA encoding a trans-acting factor (TFHP-1) that can bind to Box1 was isolated [14] . The putative TFHP-1 protein contains a basic region and a leucine zipper motif, and a helix-turn-helix motif. The TFHP-1 gene was well transcribed in root and stem, but less so in leaf.
To understand the effect of each peroxidase isoenzyme activity in the plant cell, expression of isoenzyme genes in transgenic plants would be helpful. Since HRP isoenzyme C is well characterized and encoded on the pmCIa gene, the chimaeric gene which consisted of the CaMV 35 S promoter or the pmC2 promoter and the cDNA of the pmCIa gene was introduced into tobacco to 
